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A radiation ¢vatuation was performed on LMI137 {IM38510/118035XA) to determine the tulal dose tolerance of
these parts. A brief summary of the test results is provided below. For detailed information, refer to Tables I
through IV and Figure L.

The total dose lesting was performed using a Co™ gamma ray source, During the radiation testing, four parts were
irradiated under bias (see Figure 1 for bias configuration) and one part was ysed as a control sumple. The total dose
radiation levels were 5.0, 16.0, 20.0, 30.0, 50.0, and 1(H.9) kRads." The dose rate was beiween 0.125 and 0.50
kRads/hour {see Tabie 11 for radiation schedule). After the 100.0 kRad exposure, the purls were annealed for 168
hours at 25°C. After each radiation exposure and annealing treatment, parts were elecirivally tested according to the
test gonditions and the specification limits™ listed in Table IIL

Initial efeclrical measurements were made on 5 samples. Four samples (SN's 2, 3, 4, and 6) were used as radiation
samples while SN 1 was used as a control sample. All parts passed all tests during initial elecineal measurements.

All parts passed all tests upon irradiation to 5.0 kRads. No significant degradation was noled i any of the parts.

After the 10.0 kRad irradiation, all parts fell below the specification limit far the Delta 1ADJ_1 test. All readings
for the parts were —5.16pA against the specification limit of £5pA. All parts continued to pass all ether tests.

After the 20.0 kRad irradiation, SN's 2,3, and 6 Iel} below the specification limit of 0.2mA for 1Q_-4.25V with
readings in the range of —0.01 to —0.008mA. All parts continued to degrade in the Delta_LADJ 1 parameter, with
rendings in the range of —5.47 to -5.78yA. All parts continued to pass all other tests.

After the 30.0 kRad irradiation, all parts except SN 4 showed significant degradation in most parameters, SN°s 2 and
3 failed all lests except IQ_~41.25V and V_Linel. SN 6 failed all tests excent IQ _-41.25V, V_Linel, V_Load2,
YV Qut 4, and V_Out 5. SN 4 only fell below the specification limits for 1Q_-4.25V, 1Q_-14.25V and
Delta IADI_L.

After the 50.0 and 100.0 kRadirradiations, SN's 2, 3 and 6 lailed catasirophically, passing only IQ_-41.25V. SN 4
behaved ag it did at 30 kRads.

After annealing the parts for 196 hours at 25°C, the parts did not show any significant recavery in any parameter.

Table [V provides a summary of the test results with the mean and standard deviation values for each purameter after
each irradiation exposure and annealing step.

* The term Rads, as used in this document, means Rads (silicon). All radiation levels cited are cumulative.
** These are manufacturer’s pre-irradiation data specification limits. The manufacturer provided no post-irradiation
limits at Lhe time these tests were performed.
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Any further details about this evaluation can be obtained upon request, L you have any questions, please call me at (301)
731-8934,

ADVISORY ON THF USE OF THIS DOCUMENT

The inlurmation contained in this dogument has been developed solely for the purpose of
praviding generat guidance to employces of the Goddard Spacs Flight Center (GSFC).
This document may be distributed outside GSFC only as & courtesy 1o vther government
agencies and contractors. Any distribution of this document, or appiication or use of the
informalion contained hereitl, i3 cxpressly conditional upoen, and & subject to, the
following understandings and limitations:

(&} The informaticn was developed for general guidance only and is subject to change at
any litne;

(b} The information was developed under uniyug GSFC laboratory conditions which
may differ substantially from ourside condirions;

{c) GSFC does not warrant rhe accuracy of the information when applied or used under
other than unique GSFC lahoratory conditions;

{d) 'The information should nnt he construed as a representation of product performance
by either GSFC or the manufacturer;

{¢) Neither the United States government nor any person acting on behalf of the United
States government assumes any linbility resulting lrom the application or use of the
infurmation.
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Figure 1. Radiation Bias Circuit for LM137

' TO-36 Metal Can Package

1. Adjustment
2. Chrpm
3. Tnpur (Casc is Input)
Botiom View
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Note; Resistor is 2500 +5% AW. Capacitors arc 1uf, 50V; however, capacitors may not he required if the parts do not

oscillate (are stable).
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TARLE [. Part Information

Generic Part Number:

ADEQS Part Numher

Charge Number:

Manufacturer:

Lat Date Code (813

Cuantity Tested:

Serial Number of Contral Samples:
Serial Numhers of Radintion Samples:
Part Function:

Parl Technology:

Package Style:

Test Equipment:

Test Engineer:

LMI137

IMAZSIT 1RO XA
F10056

National Scmizonductor
96815

5

2.3,4,6
Adjusiable Negative Voltage Regulator
Bipolar

TO-39

AS540

A. Nagji

Mo radiation tolerance/hardness was guaranteed by the manufactorer for this part.
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TABLE I1. Radiation Schedule for LMI37
Y E N T et et e s ettt s et et ee et saen s eae e enstene s eeeen e DATE

D INITIAL ELECTRICAL MEASUREMENTS L ireieans e DBI05797

2) 5.0 KRAD IRRADIATION (0.125 KRADSTICUR v oo eeeccensevesnees st eeeescstnee s e DB 50T
POST-3.0 KRAD ELECTRICAL MEASUREMENT Lo ettt e e, DBA0B/GT

33 (0.0 KRAD IRRADIATION (0025 KRADS/HOURY .o, DHGD0/G7
POST-10.0 KRAD ELECTRICAL MEASUREMENT .ooovooooooooooooeooooooeoooooooeo o 6] 1107

4) 20.0 KRAD IRRADIATION (0.250 KRADS/HOURY . oo oo oo oo 0&/11/97
POST-20.0 KRAD FLECTRICAT, MEASUREMENT . o 06113797

51 30.0 KRAD IRRADIATION (0.250 KRADSHOURY oo vt e, D61 3/497
POST-30.0 KRAD ELECTRICAL MEASUREMENT (it e een s D0/ 16797

6) 50.0 KRAD IRRADIATION (0.500 KRADSHOURY e 06720707
POST-30.0 KRAD FLECTRICAL MEASUREMENT e e QB2 3007

73 100.0 KRAD IRRADIATION {0,500 KRADS/AIOUR) c...covs ettt oo arevessnessenrenenne. . GI23OT
POST-100.0 KRAD CLECTRICAL MEASUREMENT vviriine s cevvecereee e sescene st seatomn s oo .. I6/25/G7

2} 163 HOUR ANNEALING @25°C .. SO PUUPURUU || 1000 14"
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT PSP S POINR | 711 1 94" 1

FEffective Dose Rarc = 100,000 RADS/27 DAYS = [54.3 RADS/HOUR=0.043 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BiAS, SEE FIGURE 1.



LR LR3I 2 doe

Tahle 11 Electrical Characteristics of LMI37 71 /2

Test spec. Lim.
#  Parameters /| Units  Test Conditions min mix
1 1Q -4.25V ComA | Vo, =-415 0.2 30
2 | 1Q -14.25Y mA | ¥V, =-14.25 02 3.0
3 IQ -41 25V mA | V- -41.25 LU 3.0
4 [ IADJ -425V HA | Vg, =-3.25 1 = 5mA 25 100
5 IAD) -4]125v pA | V. =-41251 =3mA 25 100
| 6 | Delta TADJ 1 uA T 4125 <V <425 1, = SmA +3.0 530
T |V Ou |l V| Vo =425V [, =5mA -1275 | -1.225%
8 |V Out 2 V| Vi =-31.23V, 1, - 5mA o -1.275 | -1.225
9 v Qut 3 V| Vi =-6.25V,. I, =3mA -1.275 | -1.225
10 | ¥ _Line) mv | 41252V, ©-4.25 -4.0) 0.0
11 | V Loadl mV | Vi, =-6.25V SmA <[, <200mA -6.0 6.0
12 | ¥V _Load2 mV | Vo= -4.25V, SmA <[ < 400maA 1 -12.0 12.0
13 |V QOut 4 V| Vig=-4L253V, SmA <1, < 50mA -1.275 | -1.225
14 |V Ow 3 V| Vp=-425V 5SmA <T, < 50mA -1L275 F-1.225

Notes:

1/ These are the manufacturer's non-irradiated data sheet specitication limils, Mo post-irradiation limits were
provided by the manufacturer at the time the tests were pertormed

2/ Referto MIL-M-38510/118U3, Table [, for details ol test parameters and conditions.



TABLE IV: Summary of Electrical Measurements after

CT=WRODREP:ZOO04%326.x1s

Total Dose Exposures and Annealing for LM137 /1

Total Dose Exposure {kRads) Anuealing
, Tnitial 50 10.0 i0h0 30.0 50.0 H10.0 168 hours

Test Spee, Lim. 2 i3 23

& Parzmeters Units  min max mean sd meas sd menn sd mean sd mean sd mean sd mean sd mean sd

1 |ID -4.15v mA| (.2 An 0.487 | D006 | 0444 | C.009 | 0.397 | 0002 | 0.082 [ 0,359 | 0.014 | 0062 1iF 4F 4F

2 |1R_-14.25V mi| 0.2 g 0.538 | 0.007 | 0.503 | Q.00 | 0.463 | 1.013 | ®400 | 0.018 | 0.612 | C.00S 4F 4F 4F

3 IO -41.25¥ mA| L0 5.0 17006 | 0.013 | L657 | 0.014 | 1.622 | 0024 | 1582 [ 0.020 | 1.228 | 0.192 | nu1g | conn | 1217 | 0383 | 1219 | o.187

4 J1ADI 425V uA| 25 100 3.1 0.4 6.4 0.6 36.84 | 084 | 51.64 | 147 | -3750 | 2137 | VPA3F 1Pf3F LP/3F

5 |LADJ -41.25V uh| 25 100 65.4 2.2 65.1 it.7 61.99 0.84 5T.18 130 | -2750 | 1625 | 1PJ3F 1PI3F LE/3F

6 |Delta 1A | nA| -5.0 540 434 | 0.13 | -4.69 | 0.11 516 0 -5.66 | 0.13 -947 S78 aF 4F 4F

T |V Ouw_1 ¥} -1.275 | -1.225 | -1.254 | 0.002 ; -1.254 { 0.003 | -1.251 | 0.002 | -r.246 | 0.003 | -0.273 | 0.560 | 1POF 1Py 1P/3F

§ |V Om_2 V| -L275 | -L225 | -1.254 | 0.002 | -1.234 | 0.003 | -1.251 | 0.002 | -1.247 | 0.003 | -0.273 | 0560 | 1PAF LF/{3F IP/SF

9 |¥V_Ouc 3 V| -1.275] -1.225 | -1.256 | 0.002 | -1.254 | 0002 | -1.253 ] 0.002 | -1.249 0.003 | -0.274 | 0.562 | 1PS3F 183F 1P3F

It |V _Linel m¥| 3.0 %0 17144 0.035 | -1.946 | 0036 | -2.329 | 0.035 | -2.317 | 0.223 | 0107 | 2717 | 1PAF 1P/3F IPA3F

11 |V _Loadl mV¥| -8.0 a0 3.517 ; 0.285 | 3626 | 0079 | 3844 | 0103 | 3.938 | 0.395 | 1.162 | 2.08% | 1P/3F IP3F 1P/3F

12 |¥_Eoad2 mVY| -12.0 120 £91 0.67 9.16 024 | 964 0.3s5 9.08 0.77 5.45 543 | 1IP3F 1P3F 1P#3F

13 |¥_Out_d V| -1.275 [ -L.225 4 -1.246 | 0.003 | -L.244 | 0.003 | -1.242 | 0.003 | -1.239 | 0,002 ! -0.592 | 0.642 | 1PAF 1P/3F 1P3F

14 |V Outs V| -1.275 -1.225 | -1.250 | 0.002 | -1.248 | 002 | -1.247 | 0.002 | -1.243 | 0.002 | -0.594 | 0.644 | EPSF 1P3F 1Pf3F
Notes:

1/ The mean and standurd deviation values were calculated over the four parts irmadizied in this testing. The control samples remained constant thraughout testing and are n: tneluded in s wble.

&' These are manufacterer's pro-irradiation data sheet specification limils. No post-irradiation limils were provided by the manufacturer ath the time the tests wers performed.

3

"I ("F"Y indicales that all parts passed (Failzd) this 1251 at this iradiation level or annealing step. “nfml" indicates that n parls pussed and m parts Gilod this test at this irradiation lavel or ennclaling siep.

The failing parts bad degraded so much that no measurements cowld be madz for these paramnsiers

Radiation sensitive paramefers: JAD] 4.25V, [A DJ_-41.25¥, and Delta_ TADJ L.




